Introduction
Textbooks state that exudates and transudates can be distinguished on the basis of pleural fluid protein concentrations above or below 30 gil respectively. Published work has thrown doubt on the reliability of this distinction (see Light et al. 1972 ). Furthermore, my experience with elderly patients suggested that the classical teaching is often misleading. Light et al. (1972) also suggested that correcting pleural fluid protein for serum protein values improved the discriminant value of the test.
The study reported here sought to reexamine the diagnostic value of pleural fluid protein estimation and the correction for serum protein levels in predominantly elderly patients.
Patients and methods
The series was compiled from a prospective study of ward patients supplemented by the addition of retrospective cases retrieved from the hospital computer archives of pleural fluid results. Eighty-six patients with a clear-cut cause of their pleural effusions were identified (Table I) . Pleural fluid protein and serum albumin and globulin had been measured in each patient. The methods of assay were that of Doumas et al. (1971) in the case of serum albumin, which is a dye-binding technique using bromo-cresol green. The total protein in serum and pleural fluid was measured by the Biuret method (Weichsel-baum 1946) . The serum globulin was measured by subtraction.
The 86 patients comprised 42 females and 44 males with an average age of 72 years (s.d. =14 years). All transudates (35 congestive cardiac failure and one cirrhosis) were first compared with all exudates, and then with exudates broken down into three major groups, namely: pneumonia, carcinoma of the lung, and metastases in the pleura from other primary neoplasms.
In the case of congestive cardiac failure the criteria for diagnosis were: diagnostic pulmonary radiological changes, cardiomegaly, oedema or raised jugular venous pressure, I Accepted 4 May 1979 2 Present address: West Middlesex Hospital, Isleworth, Middlesex absence of fever and purulent sputum, and resolution with diuretics alone. A diagnosis of pneumonia required the finding of purulent sputum, a unilateral pleural effusion, diagnostic pulmonary infiltrates and resolution with antibiotics; a leukocytosis and fever were not considered essential in the elderly. Diagnosis of malignant pleural effusion was made on pleural fluid cytology, pleural histology or at post-mortem. Care was taken to exclude those with malignant disease complicated by infection or heart failure.
Results
There was a highly significant difference between mean protein levels of exudates and transudates (Table 2 ). However, this was of limited practical diagnostic value in individual cases as shown by the considerable overlap of the two distributions (see Figure 1 ). As can be seen there is no lower limit below which transudates can be confidently diagnosed, though values above 49 gil were all associated with exudates. The test thus has a very limited diagnostic value and application of the classical rule leads to 29% of exudates and 29% of transudates being misclassified. When the exudates were examined as three diagnostic categories each exudative subgroup had a significantly higher pleural fluid protein than the transudative group (Tables 3 and 4 ). It was noticeable that the pneumonia group had a lower mean pleural fluid protein level than the two cancer groups combined. This difference just failed to reach the conventional significance level (n=40, t= 1.9, P<O.l).
Correction of pleural fluid protein values for serum albumin and globulin was examined. Multiple regression of pleural fluid protein against serum albumin and globulin in the congestive cardiac failure group (which was chosen as the largest homogeneous group) showed only albumin to have a significant effect on pleural fluid protein (regression coefficient for pleural fluid protein on albumin =0.74, r=O.4, P <0.02). Corrected pleural fluid protein levels using this regression coefficient showed no better separation between exudates and transudates (Table 2) . Indeed, 29% of the exudates and 29% of the transudates remained misc1assified.
There was no relationship between fluid protein levels and the size or duration of the effusion. 
Conclusion
Thus discrimination between exudates and transudates achieved by measurement of pleural fluid protein in this elderly group of patients is poor, and a higher percentage of patients are mis-categorized than in the paper by Light et 01. (I972). In addition, in this elderly population there was no advantage in correcting the pleural fluid protein level for individual variations in the serum protein level.
Summary
In a series of 86 elderly patients the measurement of pleural fluid protein was found to be of limited value in distinguishing exudates from transudates, although levels above 49 gil were all found to be exudates. However, the difference in mean pleural fluid proteins in the two groups when analysed statistically was highly significant. In addition, there was a significant difference between the means within the exudative group when analysed in groups according to aetiology.
Correcting for plasma albumin values did not improve discrimination between exudates and transudates despite a significant correlation between albumin and pleural fluid protein concentration.
